Section ofPediatrics 349 paired. A similar abnormality probably exists in the colon. The results of these investigations suggest that the primary abnormality may be a specific defect in the chloride/bicarbonate exchange system in the ileum and colon whereby chloride is retained in the lumen and bicarbonate in the cell. The high intraluminal chloride results in osmotic diarrheea. Increased fecal losses of chloride result in hypochlormmia, and retention of bicarbonate contributes to the metabolic alkalosis. The explanation for the hypokalkmia is not yet clear; renal and intestinal losses due to secondary hyperaldosteronism, redistribution from extra-to intra-cellular compartment in alkalosis, and passive secretion down electrical gradients into the intestinal lumen, may each be contributory.
paired. A similar abnormality probably exists in the colon. The results of these investigations suggest that the primary abnormality may be a specific defect in the chloride/bicarbonate exchange system in the ileum and colon whereby chloride is retained in the lumen and bicarbonate in the cell. The high intraluminal chloride results in osmotic diarrheea. Increased History: A 21-year-old primigravida was admitted in labour at 36 weeks gestation with severe preeclampsia (blood pressure 150/lOOmmHg, oedema, albuminuria strongly positive) and was delivered of a girl weighing 2410 g by forceps nine hours later. In the intervening period she was sedated with an intravenous infusion of 120 mg diazepam and, two hours before delivery, with 100 mg pethidine i.m. At birth, the baby was given oxygen by face mask and nalorphine 0.5 mg i.m.
The Apgar score at one minute was 8. She was noted to be very lethargic and hypotonic, and her respirations were shallow and irregular. By the age of 2 hours she was having apnceic attacks and by 23 hours had had 34 such episodes. These responded to peripheral stimulation except for one at 15 hours which required endotracheal intubation and positive pressure ventilation. A diagnosis of diazepam intoxication was made and, at 23 hours, an exchange transfusion (ET) using 405 ml of blood was performed through the umbilical vein. Following this, her breathing improved, but she remained lethargic and hypotonic and needed to be tube-fed for four weeks.
In the week after the exchange transfusion, she developed abdominal distension and bile-stained vomiting. A Gastrografin meal suggested partial obstruction of the jejunum. Laparotomy on Day 30 revealed stenosis of the jejunum 7 cm distal to the duodeno-jejunal junction. This was corrected by jejunoplasty (Mr H White). Histology of a biopsy specimen taken from the stenotic area showed organizing fibrous tissue, the appearance being consistent with that of a healing jejunal infarction. Postoperative recovery was uneventful and she was discharged from hospital aged 44 days weighing 2840 g. Her subsequent progress has been uneventful. Investigations: Using a method based on that of de Silva & Puglisi (1970) the levels of diazepam and of its active metabolite desmethyl-diazepam were measured by gas chromatography in blood taken before and after ET and at intervals throughout the first 34 days of life. ET effectively reduced the level of diazepam and its principal metabolite in the blood although there was a transitory rebound (Fig 1) . In spite of this procedure the presence of the drug persisted and could still be detected 34 days later. Only very small amounts of diazepam and none of the hydroxylated metabolites were found in urine samples collected on Days 3 and 20.
Discussion
Diazepam and its pharmacologically active metabolite desmethyl-diazepam are normally bound to serum proteins in the blood. Following hydroxylation and conjugation to water soluble glucuronide in the liver, the drug is excreted in bile and urine. Excretion by the adult is slow and high levels may accumulate in the blood if repeated doses are given. It readily crosses the placenta. Excretion by the newborn infant is considerably less efficient; Morselli et al. (1972) failed to demonstrate hydroxylated derivatives .in the urine of normal infants at term or in that of preterm infants up to 81 days after birth.
The effect of diazepam depends in part on the dose, rate and route of administration; even more, though, it appears to depend on great individual variation in tolerance and handling of the drug. In this respect mother and baby may behave quite differently.
Diazepam has not been blamed for neonatal respiratory depression in the past, although Flowers et al. (1969) and Shannon et al. (1972) both noted hypotonia and lethargy in some infants. Yet these authors and also Meyer & Hailey (1972, personal communication) observed a high incidence of associated resuscitative problems, especially with high maternal dosage.
In 1971 we lost an infant with a very similar history after five days of ventilator therapy for respiratory depression. Necropsy was unrevealing. In the present case clinical improvement coincided with a sharp fall in the blood diazepam level, strongly suggesting that the respiratory depression was caused by this drug. Although the use of ET for diazepam intoxication does not appear to have been previously reported, ET has been used successfully in the management of neonatal respiratory depression due to hypermagnesxmia (Brady & Williams 1967) and to chlormethiazole (Young & Rasheed 1969) .
Apart from respiratory depression diazepam has also been noted to cause a flat feetal heart rate trace (Scher et al. 1972 ) and a tendency to hypothermia soon after birth (Owen et al. 1972 ), while Schiff et al. (1971 have shown that in vitro an i.v. preparation of diazepam containing sodium benzoate displaces bilirubin from serum albumin binding sites.
We would suggest that until much more is known about the effects of diazepam in the perinatal period, it should be used with the greatest caution. R J's jejunal stenosis was thought to be due to a healing infarction of the kind reported by Orme & Eades (1968) following exchange transfusion, due possibly to toxic substances leached out of the PVC transfusion tubing (Rogers & Dunn 1969) .
